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THURSDAY, APRIL 29, 1915. 


THE VALUE OF THE RARER 
ELEMENTS. 

The Rare Earths: their Occurrence, Chemistry, 
and Technology. By S. I. Levy. Pp. xiv + 
345. (London: Edward Arnold, 1915.) Price 
10s. 6 d. net. 

HE rapidly-growing importance of the rarer 
elements in both theoretical and technical 
directions makes the above volume a welcome 
addition to English chemical literature. Except 
for Browning’s “Rarer Elements,” there is little 
of importance to turn to for information since the 
well-known “ Terres rares ” of P. Truchot, pub¬ 
lished in 1898. The valuable researches of Urbain 
have removed much of the obscurity that at one 
time surrounded many members of the yttria 
group, and has demonstrated the complexity of 
several that had been thought to be elementary, 
and quite recently an exhaustive study of the very 
rare earth scandia by Sir William Crookes has 
directed attention to this somewhat neglected 
branch of science. 

The title of the present work is rather mislead¬ 
ing, for the author deals not only with the 
rare earths proper, bodies that have always 
been a perplexity to both the chemist and the 
theorist, to the former on account of the extreme 
difficulty that attends their separation and isola¬ 
tion (they have a provoking habit of often turn¬ 
ing out to be complex even after their isolation) 
and to the latter on account of the hopelessness of 
finding a rational place for them in any of the 
periodic classifications that have appeared since 
the original work of Newlands and Mendekieff. 
The author also discusses the elements zirconium, 
thorium, uranium, titanium, the incandescent 
mantle industry, and the manufacture of artificial 
silk ! These latter are of great interest and im¬ 
portance, but one would scarcely expect to find 
them in a book under the title of “The Rare 
Earths.” 

The book opens with an interesting and sug¬ 
gestive introduction by Sir William Crookes, 
whose work on rare earths is well known, his 
numerous researches in this field extending over 
the last thirty-five years. His remarks refer 
chiefly to the closely allied elements of the cerium 
and yttrium groups, and with his characteristic 
forethought he states his conviction that by follow¬ 
ing the study of these bodies to their utmost 
limits “we may arrive at the explanation of what 
the chemical elements really are, and how they 
originated, and discover the reasons for their pro¬ 
perties and mutual reactions.” 

The work is divided into three parts: The 
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occurrence of the rare earths; the chemistry of 
the elements; and the technology of the elements. 
Each section is treated in detail, and contains a 
large amount of information, showing that the 
author has a thoroughly practical knowledge of 
his subject. 

To have at hand in one volume such a store of 
mineralogical, chemical, and technical detail is in 
itself a great boon, and the work is likely to 
become a standard of reference. 

In the chapter which deals with the rare 
minerals a somewhat novel classification is adopted 
“for the sake of convenience,” and an alphabeti¬ 
cal list is given of those minerals which contain 
the yttrium and cerium groups as well as titanium, 
zirconium, thorium, scandium, etc. ; the list is said 
to include all but a few unimportant members of 
this class; of these the larger number, printed in 
heavy type, are fully discussed in a later section. 
No mention is made of carnotite, the hydrated 
vanadate of uranium and potassium that has 
recently come into prominence as a source of 
radium, nor of the brown wiikite that occurs with 
the black variety in Finland. As a whole, how¬ 
ever, the list is a valuable one; it gives the name, 
composition, specific gravity, hardness, etc., of 
some 150 minerals that could otherwise only be 
found by lengthy search in recent mineralogical 
literature. 

The next section, occupying some sixty pages, 
discusses the minerals in detail, and contains an 
account of the interesting mineral thorianite, from 
Ceylon, containing 55—79 per cent, thoria and 
a considerable amount of helium from which 
radio-thorium has been prepared by Hahn; also 
the recently-discovered mineral thortveitite con¬ 
taining 37 per cent, of scandia. 

Prominence is given to the thorium and cerium 
minerals on account of their bearing upon the 
mantle industry; in this connection the chapters 
on the monazite sands is of great practical value, 
although carrying as little as 2 per cent, of mon¬ 
azite, the Brazilian deposits are of enormous 
extent and have become the chief source of the 
thoria that is needed for the mantle industry. 
Besides the Brazilian deposits, monazite occurs 
in quantity in Canada, India, South Africa, and in 
North Carolina, where in 1906 the material was 
successfully worked by the British Monazite Com¬ 
pany, representing the South Metropolitan Gas 
Company, of London. At this juncture, however, 
the price of thorium nitrate was suddenly lowered 
50 per cent, by the German syndicate which 
largely controlled the Brazilian output; this caused 
the British company to cease operations, which 
have not been resumed. The American company 
working upon the same material shared a like 
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fate, and the German syndicate, together with 
the Austrian Welsbach Company, now practically 
meet the world’s demand. What effect recent 
events will have upon this state of affairs remains 
to be seen, but it looks as if great opportunities 
are opening out for English and American techno¬ 
logists if they will but take them. 

In a short chapter devoted to the radio-active 
minerals, reference is made to the recent estima¬ 
tion of the atomic weight of the lead contained 
in them; if this element is the end-product of the 
thorium disintegration, the isotope of Soddy, its 
atomic weight should be slightly higher than that 
of ordinary lead; the value found in a recent 
determination is 2084, a result surprisingly in 
accord with theory. 

Part ii. deals with the chemistry of the elements, 
and this section, occupying some 130 pages, is 
perhaps the most valuable part of the book. It 
commences with a discussion of the properties of 
the elements of the yttrium and cerium groups, 
and of the methods for their separation; the 
greatest success appears to follow the method of 
fractional crystallisation, first successfully applied 
to didymium by Welsbach in 1885, when he suc¬ 
ceeded in separating that supposed element into 
two bodies, having slightly differing atomic 
weights, naming them neo- and praseo-dymium; 
it will be remembered by some that the values 
published at the time by Welsbach were inverted, 
praseodymium being given at I43'6 and neo¬ 
dymium as i40'8, and it was not until 1898 that 
Brauner discovered and directed attention to the 
mistake. 

The discussion of the spectrum examination is 
a little disappointing; the use of the spectroscope 
in the analysis of the rare earths is of immense 
importance; the absorption spectra can now be 
photographed from the extreme ultra-violet down 
to the least refrangible limit of the visible spec¬ 
trum if a suitable source of light is combined with 
the panchromatic plates that are now on the 
market. 

In dealing with emission spectra it is suggested 
that to observe spark spectra one pole of an induc¬ 
tion coil is embedded in the oxide to be examined 
and a spark passed ! This seems to be a very 
unusual procedure; in general practice the spark is 
either passed between platinum wires in a strong 
solution of the earth or else carbon rods saturated 
with the solution are used as electrodes; reference 
is made to the “ reversion spectrum ” discovered 
by the late Lecoq de Boisbaudran, but no details 
are given; as in some cases this method is of 
considerable value, it may be worth while to note 
that it is described in the Comptes rendus for 
1886 (vol. cii., p. 153). 
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We must take exception to the rather summary 
dismissal of the kathode luminescence spectra dis¬ 
covered by Sir William Crookes some years ago; 
it is stated that the researches of f)e Boisbaudran, 
Baur and Mare, and Urbain have shown that 
these spectra were due to minute traces of a 
coloured earth in a large quantity of a colourless 
one, and that the sensitiveness of the method is 
so great that it cannot be employed for the ordin¬ 
ary purpose of chemical analysis; this may be 
partly true, but there is abundant evidence of the 
value of the kathode spectra when applied to the 
rare earths if the technique of the application is 
thoroughly understood. The sulphates of many 
of the earths give discontinuous spectra of great 
beauty and minute detail quite distinct from the 
nebulous luminosities produced by mixing coloured 
and uncoloured earths and submitting the mixture 
to the action of kathode rays ; the oxides also, when 
in a state of purity and under certain conditions, 
give rise to a further novel series of characteris¬ 
tic phosphorescence spectra, and it is a matter of 
regret that this method of analysis has not re¬ 
ceived the attention that it deserves. We feel that 
the possibilities connected with it are too valuable 
to allow it to be lightly set aside as worthless. 

For the general examination of the rare earths 
arc spectra are stated to be the most trustworthy, 
and a valuable feature is the inclusion of lists of 
the dominant lines in the spectrum of most of the 
elements. 

The last section, the technology of the ele¬ 
ments, is largely occupied with an account of the 
“ mantle ” industry; from a very interesting his¬ 
torical sketch it appears that the employment of 
the rare earths had been suggested for the pro¬ 
duction of light from very early times; mantles 
of platinum coated with lime and rare earths were 
used so far back as 1839, and mantles made from 
gauze that had been impregnated with lime and 
.Magnesia were used in 1849. The success tha' 
has followed the invention of Auer von Welsbach 
is due in great measure to the accidental dis¬ 
covery that the combination of about 1 per cent, 
ceria with thoria greatly increases the luminosity 
of the material, and this composition is now 
universal. 

The commercial preparation of thorium from 
monazite is fully set out, and the various fibres 
used for forming the skeleton of oxide are de¬ 
scribed, Cotton has been replaced by ramie 
thread, and this in turn is giving way to artificial 
silk- and similar materials, which on account of 
their uniformity are found to produce more robust 
and lasting skeletons. 

In addition to the mantle industry there are 
already many other valuable technical applications 
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of the rare elements, and some of the more im¬ 
portant are given. Zirconium in particular has 
properties that render it valuable in many ways; 
the metal has a very high melting point, and is so 
hard that it can be used as an abrasive and for 
glass-cutting; the oxide is largely used in the 
manufacture of crucibles and furnace linings, and 
for many other purposes; it has even been sug¬ 
gested as a toilet powder. Among the properties 
of the metals of the cerium group is the power of 
forming pyrophoric alloys; cerium with 20 per 
cent, of iron is said to form an alloy which gives 
showers of sparks when scratched or struck, and 
“lighters” made from this and similar alloys are 
already in use. 

The last chapter of the book is devoted to a 
discussion of the technical possibilities of titanium 
and its compounds; there are many uses suggested 
for this interesting element; its very high melting 
point, 2350° C., renders its employment in metal¬ 
lurgy difficult unless first alloyed with iron, as 
ferrotitanium; from this many valuable alloys 
have been formed. 

But enough has been said to show that Mr. 
Levy’s book is no ordinary text-book; it is ori¬ 
ginal in its design, contains a vast amount of 
valuable information connected with the tare 
earths and the minerals in which they are found, 
and gives a very complete account of the present 
technical application of many of them; and it 
offers great encouragement for further research in 
this interesting and little-worked branch of inor¬ 
ganic chemistry. James H. Gardiner. 


ABNORMAL PSYCHOLOGY. 

(1) Psychopathology of Everyday Life. By Prof. 
S. Freud. English Translation with Introduc¬ 
tion by Dr. A. A. Brill. Pp. vii + 342. (Lon¬ 
don : X. Fisher Unwin, 1914.) Price 12s. 6 d. 
net. 

(2) The Unconscious. The Fundamentals of 
Human Personality, Normal and Abnormal. 
By Dr. M. Prince. Pp. xiv + 549. (New York : 
The Macmillan Co. ; London : Macmillan and 
Co., Ltd., 1914.) Price 8s. 6 d. net. 

(1) '~T''HERE has been a rapid growth of 
1. interest, during recent years, in the 
theoretical explanation and practical treatment of 
mental diseases, especially of those so-called 
“ borderland ” cases between the normal and the 
definitely insane. The problems involved have 
aroused vigorous controversy, and the most con 
flicting views have been put forward by different 
Schools of thought. Among the exponents of 
these various doctrines two of the most dis¬ 
tinguished are Prof. Freud, of Vienna, and Prof. 
Morton Prince, of America. 
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Broadly stated, Freud’s psychological system is 
based upon a fundamental distinction between two 
classes of memories and mental tendencies, viz., 
ordinary memories and tendencies and those that 
have for one reason or another been repressed. 
The latter are those involved in mental conflicts 
and accompanied by pain. They constitute the 
true “ unconscious ” of the mind. The other 
memories are classed by Freud as “pre-con- 
scious. ” Unconscious memories and mental ten¬ 
dencies retain their original intensity, and although 
outside of consciousness continue to act, and from 
time to time affect consciousness. “Like the 
shades in the Odyssey,” says Freud, “they come 
to life again as soon as they have drunk blood.” 
When especially intense, or when the repressing 
power of the mind is in one way or another 
diminished, they may produce the symptoms of 
hysteria and of other forms of mental disease. 
But they are also the cause of dreams in normal 
persons, and of the apparently unintentional mis¬ 
takes in speech, writing, and other actions, to 
which we are all more or less subject when our 
attention is distracted. Freud tries to sustain 
this latter view in his “ Psychopathology of Every¬ 
day Life.” He contends that the method of 
psychoanalysis, 1 or free association, demonstrates 
conclusively that such slips of memory, speech, 
and writing are really intentional, and due to 
the concomitant working of unconscious mental 
tendencies. In his view the problem for psych¬ 
ology is not why we are able to remember, but 
why we come to forget, and his own solution of 
the problem is that we forget the unpleasant, 
except when special factors make this forgetting 
impossible. 

The theory is a comprehensive one, and not so 
easy to refute as might at first sight appear. 
There can be no doubt that in quite a number of 
cases repression plays an important part in the 
forgetting of unpleasant incidents, and that un¬ 
conscious mental tendencies sometimes prove their 
existence by disturbing our speech and other acts. 
But the exceptions are numerous, and even some 
of the cases which Freud himself analyses at 
length seem to admit of other explanations. The 
book is extraordinarily interesting, however, and 
full of hints for the student of human nature- 

(2) Dr. Prince’s book is an excellent intro¬ 
ductory text-book for medical psychologists. It 
sets out very clearly the various senses in which 
the word “ unconscious ” has been used by 
different writers, and shows how important the 
concept, when adequately defined, is for abnormal 
psychology. Morton Prince distinguishes what 
he calls the co-conscious from the unconscious- 

1 See “ What is Psychoanalysis ? ” Nature, February 5, 1914. 
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